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o> o]-g-^-o_^ ^eej-^E <8#£| Sl^S-H^ ^#s(- *>> 

£ ^ofl 4^. #*l^r ¥3 ^ ^ 

(cumulative distribution function; cdf)» °l-8-*H ^S.^ 
§fe *1^SZL^ Jg^S* 9X°]*\, ^r<H*l ^^S.^ 7HM*r if 

(gaussian model)^ ¥ 3*1 mean(^5)4 variance(^^)^- ^Hr 2.<fi 

sj-ej-nl^l ^^¥; zero mean unit variance 7HMo> c])£\ ^ 

mean ^ variance)^ °l-8-«H #7l ofle] ^ ^JiS^El c df« 
cdf 3i cdf 'S'tHMM 7*H*l cdf* °]-g-*M Sl^S.^ 

^ofl itj-s. §l^£ZL^ 7l^S] §1^SZL^ 3g#3* 

oflAi ^Jl^ «HM3 7>^B^ tH^l" ^ *H"frS ^€ f- 

S. 2 
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SliSZL'g 3%igr3\- ^ {Apparatus and method for histogram 

equlization of image} 

£ 1^ (a)fe ^7l# JlBj^l *1^S.ZL^ 

S.x\# ^ojcf. £ 3^ ( a )^ sg^(mean)^ ^2^1 
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<7> ^3 tfl#o_3. sK Vo l <H^| tb ^£.3 s>ji oi^ 

S)-^ ^£flt, M-E|\E ZLSflS-g *1^£ZL^ (histogram)^ Ej- 

<8> g^Vo] ^j^e^ ^ ^-f ^ *2 <H^-£ ^Hl & 

(contrast; tflwl)7> fe£ Sj-^* <2fe i^o] A}-g-^cf. o] ^ 

s ^ofl 

<10> oiAl^ tflA o i- # oi ^ i7> D ]^o] ^ o. ( 7}-§^o_5. 5}-^ # 

2:^r^ ^^-^-S.^ ^^Sl- (histogram equalization)^ &£f. °1 ^ 

§li£ZL^o] ^ oi^ W*r?ti £l£^ igsM 71^ ^JLS., 

^•£^51 ^-l-ol W^Tfl ^#51-^. 
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<11> £ 1SJ ( a )^r H-711- ZLS^^l cf« 0 >^= ^ W ^1 

o]ul, £L 1^ (b)fe ^7)# JL3^ si-ts^ii ^M- #*H4. 

<12> £. 19] (aHl §)^MZL^ oj^ #0.3.^-3 «>o]ui 

^ ^-g^ (o];*l Tfl^r)^ -S-s><^ ^-a> cumulative distribution 

function; cdf)# ^*Hr «HM3 ?>*^(102)^ ©1 cdf* °l-g-*H ^^^1 «8 
a 0 1-o) sj-A e^s ^7j. A |^^^ ^mn^ ^#3^(104)3. ^^4. 

<i3> hHHb| 7}-£lM(102)^r ^^^1 <8#^ ^iS&o] t+E^q-^ 5^1- 31*r*M 

^2. ^(probility density function; pdf)* ^JL, oil ¥^ ^ 

(cumulative summat ion)^}°3 cdf-I- ^^b^f. 
<i4> «1^SZL^ 5g#^(104)fe- °1 cdf« ^ 

(nonlinear mapping)^ *J-8-*M Sl^ZL^l sg^a^ S?, se^e 7 > ^ 

<is> n&iq-, £ i uh s>m ^ ^ #2fl^ si^m^ 5§*s* €■ 

E^il ^(contrast enhancement)^ S^*>7l7> ^Ir^r. afli^r^, 

cgA o Vol pdf, Cdf7> ^S\5L, #^1" tr 

»fl^-i- a*h A >-§-^7i nfl^-^m. 

<16> SEth ^r 0 !^ ^-^l^V^i^ #-§--°3 <?]3H 1S*-=l&-§: 

<17> tr^, S. 1 (a)ofl ^Efl^ T5li£ZLB* 3g#2|- #cfl 

3<?i #7l (relative br ightness)7> -fM3*l 
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°3o\x)^ &°i A i A i*- 

^ > o^^^o] <g#6fl ^-g-^ ^4- ^ scene4 ^¥^r scene^ ^£<>1 &<H*!4 
<is> on- 7fl^^>7l #*l7> £ 1 (b)°fl SL<^t}. £ 1 (b)°fl #*1 

*M ^ 1 (a)°fl 2£r «HM5l 7>^(112 ( 116), ^E^^ ^ 

^71(120)^ 2]*fl ^tb^. 

<19> £ 1^1 (bW ^-^^1 0 d^^ ^ ^ 

<>)« oj<*j_oji_ ^(segmentation)^ 

^#5}- 2:*b§r 7>^S.a-1 #tfl3 #7lfe -fM 3 *1 # £ 1SJ (a)°fl 

< 20 > £ ^ $ ^1^* ^M*>7l 3-°-^ 

sfl cdfl- *V##°.3-*<I 7j-2:(contrast enhancement)^ ^S.* -§-°l*> 

Tfl tftflajSl ^(relative br ightness)7> 7fl'id€ «li£ZL 
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<21> £ ^ ^ 7 >J^Alo> 34-^1 o> 

w.3Lofl cfl^V oflsj^ofl 5]sfl cdf* ^tt^S^ ^-h^h contrast 

enhancement)^ -g-°l* r 7fl 2^}JL, tftfl^Sl |V 7] (relat ive brightness) 

<22> ^-7]^ ^-g; -g- ^ofl ttf-E- 

<23> ^^-^ ¥3 ^r-tr ^Hr( cumulative distribution function; cdf)# °l-§-^r 

a} §]^£ZL^ ^*<2}-* ^^^>^r Sl^MZL*g 
< 24 > ^^AS^^l 7>-f Al^v s.^( gauss i an model )^ ¥ 4^1^^! 

mean(^)*r varianceC^)* S-€ 4^*13 

<25> zero mean unit variance 7>^a]o> ofle^ tf^tf* ^*Kr 413 * 

<26> ^7} sj-eME] ^^M^r T^plEi-i-C^s} mean ^ 

variance)-!: <>l-§-^ ^1 oflei ^ l^S^ cdf* ^*Hr cdf <£^l 



<27> Aj- 7 ] Cdf Cdf* °l-§-*H ^Wt ^*} J 

<28> cxjyH, a o v 7 ] n)-eH3 ^^«-oflA-] ^ ^ s^n] 3 l-GneanSl- 

variance)-!- £2:*H W cdf ^M^l *fl^Rr 5L« 4^*13 3 
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<30> ^^-^ ^-a> ^-^( cumulative distribution function; cdf)* °l-§-^> 

<^ «1^£ZL^ ^SRr ^l^SZL^ «o v ^°fl SZ°H, 

<3i> <g#o_ 7>^-a1oV 2. ^ (gauss i an model )^ -f- sj-^E^ 

mean(^)*r varianceC^)* ^*Rr £-1 4^1^ M 
<32> ^-71 S-t ^efnlEi ^ jzJ-^HH ^<H*1^- ^-^1 E-1 mean ^ 

variance)* zero mean unit variance 7FM°J: ofl&| ^#o_ 

5.-^ cdf« ^Rr cdf 4^: ^ 

<33> ^-7) cdf <S^(208)°ll^ ^-^fl^l cdf* °l-g-*H ^l^MZL^ 

<34> ^7^, ^O]^ ^Vofl ^Zf^ 7pM o> 7>^fe- ^> 

<35> AJ-71 cd f <gAV 5^,g- #7l A^y. Cfltl- Cdf* , 

<36> ^jiSZL^ <$7] ^Hr^l ^^#^1 tfl«H cdf 

Ho]!^. £ 2^1 §1^SZL^ S.*£ 4^1^ ^3^(202), 
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^€ sj-^tH £2:^(204), ofls] f-^r ^^(206), cdf ^-^-(208), ZL&lJI 

*]i£ZL^ ^#3^-^(210)1- ^til*Vcf. 
<39> 3-t£ ^tyv}B\ ^^-(202)^ ^^A^-r-^ 7>-fAlo> £. <S (gauss i an 

model ¥ ^r^M^ meanC^^)^- var iance(^^)* ^tr^. 
<40> £t| i£ 2^(204)^ S^l sJ-^lEi ^^(202HH 4^ 

*1 El # (meaner variance)* °1 ^3^1 ^ c df <S <!>«-( 208 HH 

o^j^r cdf^l 2. 6 <M «>^^1 °H1 ^ ^3|-7> ^B^Tfl 

<4i> cd f <^aV^-(208)^ 2.^ ^2:^(204) <H|*1 ^r^lfe Sr^lE^lrC^ 

2t€ mean ^ variance)^. °fle1 ^ ^-*f(206H zero mean 

unit variance 7>-^a)oJ- ofle] ^^o^JfEl cdf* 

<42> ofle) ^ ^^^(206)^r ^ 31 oj -g- ^Efls ^5)^ 53 °1 y >#^*f^-. 

<43> *1^£ZL^ ^#5Hf (210)-^ cdf ^-^OSHH ^sfl^l cdf* °l-§-^H 

< 44 > £ 2^11 2*1^ ^.rf #xfl*| ^^*>7lS. f^. 

<45> sg%SH £Ma4 ^ ^^l}. ^2 ^ ^ 

7l|£) J£l 4e>olEil- mean // ^ variance cr 2l ?># ^*Rr ^J^SS ^*>^-. 
< 46 > cgAj-o} pdf^ 
<47> ^ _L_-.-«"^"«* 

i] ' 
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<48> 



<49> 



7} J M# 5£°H cdf^ 



<50> 



2] 



2ira -><> 



<51> 



<52> <^7H, erf(x~;~mu, sigma~2 )tt (mu, sigma^ )* 7>^^ 7HM°V 

5] ^M*}. 



variance)* 7}X|te oflei *M*» T^Hr *IM*s*Bl ^ 

£ 3^ (a) vfl^l (c)*r ^ ^njEil-on o]*> 5:41: 3*fl 

£ a]^ ^o]t|.. £ 3^ ( a )fe ^(mean)^ #2^1 #713 ^7} M-E^fe 

33* 1^1^ 5) o] jl y s. 3^ (b)Tr ^(variance) 3 ^2:<^| ^«fl -^Se^iM 

£^ €2:fe °fl3 ^3 71*711- ^1?J4. Tj-^ ^^21 s 
Sej-^E^ 611 Si 7l*7l7> ^^ofl ^ 

^£ol^, AVtfl^ ^ V 7l# Jisltlr 7>*l^r 5J0I4. 



<53> 



71-O.A16V S-^ofl oj^Al cdf^ Tfls ^^(zero mean)^ ^ ^^(unit 
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£^-(304, 404), ^ ^^(306), cdf <2^(308, 408), *1^£ZL^ 

^#3^(310, 412), £-^-¥-(312)« 
<59> £ 3<>\] 2^*1 3 ^^(304), o\]z] ^ ^ 

*J^(306), cdf <a^Pf(308), *1^£ZL^ *g#SHf (310);SL & n^A 

M€ 4^1^ ^2:^(404), oflei tK= ^^(306), cdf ^^-¥-(408), 
3g^-§l-«-(410)S. ^S)^ 4^ $ Tfl^^-S. ^3 3l-f-£r 

£1HK312H1 2]*f| £M ^1* ^ °H*1 <3 

^sf <=H^ <>H*1 ^-8: 
<60> if Til-S-^ tHRr <^°1 3* afl^ulfe 5L 2«fl £A} 

<61> £ 4«fl #*1<5] ^*h8r Hi} >*M1*1 ^^*>7lS 

<62> £ 5^r <£*SH}= SASH'S ^%3H1 £M A i ^"51 ^-g: iL°l7l 

^ %SL3.X\ £ 5^ (a)^ Pdf« (b)fe 7>^-Alol- a.cfl^ pdfl-, n 

ejjl (c)^ ^1^2] ¥ cdflr-i- M-^^cf. 

<63> ^£ 2.^ «l)-SH ^ 71} 2] 7>-*M o> £-iofl 7flt^^.S ^-§-^4. 

<64> ^-c^.^. • • - ,^.,y ^ c=(C 0 ,c„ • ■ -.^..yo] ^-7fl^ «J)Ei&-§; 7>^*1 



<65> 



f(m,n)2f c(m,nM: «i5L 7>^^ 37)5] nflS^^- ^ oicf. 
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<66> #e^Ei c(m,n)fe f(m,n)°l ^*Rr *4^t}. 4 ^ f 

x IN [0, L]S] 7}^i}. pjrsj pdffe- 

<6?> K*W31 '^2? vu - , - ilPI - il ajL«i*. 

<68> <^7H, i=i, 2°J ^fl^l A P[f = x vert c=i 7>- s M < & ^5£ol Jl, 

P[c=i]fe "M^ 7>^£(class probability) 0 ^. 
< 69 > ^o\?± oj^- ffe ^iL c» S1<H«^ ^*Vc}. 

<70> cflol^ (f, cH tflt!: T?5= 

<71> 41 e=argmaxP[/;c | 9],g_ S.^S]jL, 

<72> <^7H, theta = (mu_l , sigma~2 _1 , mu_2 , sigma62 _2 , pc_l )~t°]t)r. 

<73> A.P.Dempsetr , N.M Laird, and D.B.Rubin, St\ 'Maxinum likelihood from 

incomplete data via the EM algorithm' J. Royal Statistical Soc. ser. B, vol 
39, n9.1, pp.138, 1977 A R.J. A. Little and D.R.Rubin, Statistical Analysys 
with Missing Data, John Wiley & Sons, New York, 1987£- 7ltfl s|cfl^ 
(expectation maximization; EM) ^H^^r 4<H] tfl*r ^ -^(maximum 

likelihood) ^trt}. 

<74> EM ^ZLEl^-B- t £^Hr ^J-^S ^€4. 

<75> 5] E-step; G <° 1 e*>-/?[ios/»[/;e i e][/-, 8 X ] 

<76> ^ , , , o' + ' = ar S m a aX QCG I 6') 

6] M-step; 6 
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<77> M-step°lH &*\, ^iL« A #e^4H3 B^u^ 

(hypoyhesis testing)^ ^*fl ^°>^ <r 

<78> f l. if />[/"! c= l, eV* ci > /.[/I c=2, 9'K i-^\ 0 

7] C= l 2. otherwise 

<g z}- mean ^ variance7]- 7flt^-2.S. <a^4. 

<so> EM <£JL?1^°\) 5-€- sl-eM^} ^5^, ¥ 7}-fA]o> «^ cdf s. 

<8i> j^-gj-xj 3] oo^^tc* n,.o?) ui 

<82> [^gj-Xj 9] 00-«</fc* ; n 2 .a£> 0_^_ ^ 7g Si . 

<83> oil; cdf^ ^l^SH^ ^%SHH *V-8-3fe nfl^^t h~l , h~27} ^ 

4. 

<84> <^K& 

<85> ( /(m,n),ifcC",")=' 

[^*J-i] 10] rv"'"> \ 0, otherwise 

<86> ofl o}*|j ^ 7^ ti. fl54 f 2 3. ^r^4. 
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< 87 > ^4 ^ * 7^ m « *W ^ h ^ : 

[0, L_C ] -> [0, L_C ] ^ h -2 : [L_C , L ] -> [L_C , L ] ^ W*. 

<88> ft « c/ » ) =_^ £g 

12] e^c^ C) - c ^C°> 



<89> A ^ )= _^ £^-~ c^C/ 2 ) 

13] c^cio-c^CQ) 



<90> 



o^H, L_C^ 14* ^*Hr aH^- 

<9i> [^tv-ii 14] P[f = L_C vert c=l]pc_l = P[f = L_C vert c=2](l- pc_2 ) 
<92> 7j- S ^ ^ti ££(uniform distribution)^: 7 >^ 

scene* a>o^ tftflaj #7l 3.^4. 

<93> £ ^ofl tc^ *l^£Hl§ ^M" 71^ *1^H§ #*l 

*h 4**13 «HM3 ^ ^- v "» ^ - s ^ € 6,81 * 

<94> HLtr, £ ^ SL* 

**M Cdf* fl* ^Til B|* 7^ 35: 4 2: 
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< 96 > ^ ^ofl-n^ ^isn^ 
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1] 

°^^^\ ¥^ ^r<± 1Hr( cumulative distribution function; cdf)ir °l-§-*> 
t^SZL^ igg-S}* ^*}^r sli£JL^ &o^ f 
^oi^l cg4>o.s.-?-Ei 7}~*Mo> 2. € (gauss i an model)^ ¥ 
mean(^)*r var iance(^^)* ^SRr 2-1 *H^13 

zero mean unit variance 7HM*> ^-i*] ^3 x^Rr *fl^ 1* 

av 7 ] £c| sj-efn] ^o^^l^ ^^clEi-l-C^S^. mean ^ 
variance)* °l-g-*H #7] oflej ^ l^iS^tl cdf» ^*Rr cdf <S^; 



T3l 



^71 cdf ^-^H cdf* <>l-g-*H *l^SLn** ^Wt- 

2] 

[^^8" 3] 
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^-7] sj-eful&l ^-^H ^3)tr -^^l^-irCniean-n}- variance)!- ^ 

2:*H #7l cdf *Q**rfe 2- c i sH^W^ #2^-* 3 ^l^Kr ^ 

4] 

«| 7llr 2:^^71 meaner S^^., ^ 

^^>7l variance 2^*Rr 3* *rfe S** . 

5] 

cg^-o^ - ^ «-a> «Hr( cumulative distribution function; cdf)!- °l-§-*f 

^*Hr ^l^Sn^ 
^o]yq 0.3.^3 7>^-a]o> £ «S (gauss ian model )^ ^ sH^l^Sl 

mean(^)*r variance(^)^ ^*Hr 2L« *r«M3 

zero mean unit variance 7>^a1^ £-5^ 4|3 tf^tf* *i#*Hr 413 # 

£| ^^l^H ^t^Itt 4^*1 3 ^(^^ mean ^ 

variance)^- W 413 cdf#* Wfc ^3 cdf 

cg^-dl 3 ^3 7HMo> ^5£# 7>*l*r ^Hr^ ^ 
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zj-zj-o] ^-71 cdf <S4Hf#4H cdf* °l-g-*M ^"71 &^*\] 

[3^* 6] 

-#7l H.*i ^^M^ ^§tr sJ-eMEl-i- (meaner variance)!- 

S*}o} ^-71 cdf <£^f-I-°fl ^l^*}^ 2- c i ^M^l^ ^^tt ^ ^t>l 

7] 

*ii5^i ^-7i oflei ^ ^ Efloi^-s. ^sq^ ^ ^ 

8] 

^MSl S^^>7l ^r°} m ean# 2i^*\3L, §E2}AE f s 

^^>7l iflSH variance £E^*Rr 3* *1^L^ . 

9] 

¥3 tr^r( cumulative distribution function; cdf)* °l-§-*> 

<*) §li£ZL^ ^#51-1- ^*3*Kr « 0 >^<^1 SU^i, 

^<H^1 ^Aj-jo^y-E-l 7>-f Ajo} S^(gaussian model )^ ¥ 5|-eME|ol 
meanC^)-^ var iance(^^)* ^*Rr S.«a ^^1^ ^ ^ ; 
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4>7l B) ^ ^M^lrC^^ mean ^ 

variance)^: °)-§-*H zero mean unit variance 7>-fAlo> §is] ofle] 
S-^-Ei cdf # ^Kr cdf ; ^ 

A o v 7l cdf ^^(208)<^1^ =tn^ cdf# °l-§-*H *1^-§L3.3» ^ 

10] 

^-7] 3j.e}-nlEl ^^oflA^) ^^*V sj-eHElH- (meaner variance)* 

[3^*8- 11] 

^71 cdf ^ti Zf^ofl rfl*V cdf* ^VoL, 

Aj- 7 ) ^l^SZL^ ^#2Hffe #7] A^* tfl^H Cdf* 3 

13. 
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